ELECTRONIC SUPPLEMENTARY INFORMATION
The H 2 tpda ligand was prepared as described elsewhere, recrystallized from boiling 2-propanol and checked by 1 H NMR spectra and melting point measurement. 1 Naphthalene was resublimated before use. Chloroform was washed with water, stirred over CaCl 2 overnight and distilled under nitrogen. Diethyl ether was pre-dried over CaCl 2 overnight and distilled from its sodium benzophenone ketyl solution under nitrogen. n-Hexane was dried over 3A molecular sieves, while anhydrous dichloromethane (Aldrich) and the remaining reagents were used without further purification. All solvents were degassed by the freeze-pump-thaw technique before use. 
Direct-current (dc) and alternating-current (ac) magnetic measurements
The magnetization and magnetic susceptibility measurements were carried out with the use of MPMS-XL Quantum Design SQUID magnetometer and PPMS-9 susceptometer. The MPMS-XL instrument works between 1.8 and 400 K with applied dc fields ranging from -7 to 7 T. Ac susceptibility measurements were made with an oscillating field of 5 Oe with frequency from 1 to 1500 Hz (MPMS) and with an oscillating field of 1 Oe with frequency from 10 to 10000 Hz (PPMS). The magnetic data were corrected for the sample holder, paratone oil and the intrinsic diamagnetic contributions estimated through Pascal's constants. Measurements were performed on two polycrystalline samples: Prior to the experiments, the field-dependent magnetization was measured at 100 K on each sample in order to detect the presence of any bulk ferromagnetic impurities. In fact, paramagnetic or diamagnetic materials should exhibit a perfectly linear dependence of the magnetization that extrapolates to zero at zero dc field. The samples appeared to be free of any significant 
When preferential orientation effects were not included, the sum-of-squares was 280 times larger and an accurate fitting was impossible. A similar situation was already encountered in the past in our lab: it was shown to arise from a nonstatistical distribution of crystal orientations in samples comprising a small number of large crystals, and not from field-induced torqueing. Preferential orientation effects were modeled with an axial probability function 6 
EPR measurements
W-band EPR spectra were recorded on a Bruker Elexsys E600 spectrometer, equipped with a 
Angular Overlap Model (AOM) calculations
The calculations were performed using a previously described program, 7 starting from the angular coordinates of the four nitrogens and of the chlorine atom obtained from the crystal structure. The ligand field was modeled by using standard B, C, , k parameters and ligand field parameters capable of providing a reasonable reproduction of the electronic spectra reported in literature for [Cr(Mepy) 4 Cl 2 ] (see Table S1 ). 8 This was obtained by considering a completely anisotropic -interaction for the pyridine-type ligands, and a completely isotropic interaction for the chloride ligand. The effect of the neighbouring {Cr 2 } unit was then taken into account by substituting one of the chlorides of [Cr(Mepy) 4 Cl 2 ] either with no ligand, with a simple acceptor, or with a  +  acceptor. 9 At any rate, the calculated zero-field splitting parameters were only weakly affected by the way {Cr 2 } ligand field was modelled, and in good agreement with those experimentally determined. 
